This study is concerned with the impacts of organic aerosols on CCN activity based on field measurements made at a suburban site in north China. The sensitivity of the estimated CCN number concentration (N CCN ) to both volume fraction of organic material (x org ) and aerosol oxidation level (using f 44 , the fraction of m/z 44 in respectively if aerosol particles were freshly emitted with primary organics (f 44 <11%); while the underestimation decreased to 32% and 23% at the corresponding supersaturations if the particles were with more hygroscopic secondary organics(f 44 >15%). The N CCN at the supersaturation of 0.76% was underestimated by 15 11% and 4% respectively at f 44 <11% and f 44 >15%. But for the particles composed of low organics (e.g. x org <40%), the effect caused by the f 44 was quite insignificant both at high and low supersaturations. This is due to that the overall hygroscopicity of the particles is dominated by inorganics such as sulfate and nitrate, which are more hygroscopic than organic compounds. Our results indicated that it would decrease the 20 uncertainties in estimating N CCN and lead to a more accurate estimation of N CCN to increase the proportion of secondary organics, especially when the composition of the Manuscript for ACP Zhang et al.: CCN measurement at Xinzhou 28 Nov. 2015 3 / 38 aerosols is dominated by organics.
Introduction
deviations in particle diameter should be < 1%. The sample flow exiting the DMA were calibrated with ammonium sulfate before and after the field campaign, following 116 the procedures outlined in Rose et al. (2008) . During each CCN measurement cycle, 117 calibrated effective supersaturations were set at 0.075%, 0.13%, 0.17%, 0.39%, and 118 0.75%. The overall relative error (1σ) for the supersaturation levels was estimated to 119 be < 3.5%. The completion of a full measurement cycle took 50 minutes (10 minutes 120 for each supersaturation level).
121
The measurement of non-refractory submicron aerosol species including 122 organics, sulfate, nitrate, ammonium, and chloride were made with an ACSM. During 123 the field campaign, ambient aerosols were drawn inside through a ½ inch (outer 124 diameter, the inner diameter is 0.38 inch) stainless steel tube at a flow rate of ~3 L 125 min -1 , of which ~84 cc min -1 was sub-sampled into the ACSM. An URG cyclone condensation particle counter (CPC). The ionization efficiency (IE) was then 134 determined by comparing the response factors of the ACSM to the mass calculated 135 with known particle size and number concentrations from the CPC. More detailed 136 descriptions of the operation and calibration of the ACSM are given in Sun et al.
137
(2012) and Ng et al. (2011) . The campaign averaged mass concentration of PM 1 is 138 31.6 µg m -3 .
139
In addition to the ACSM, the black carbon (BC) in PM 2.5 was simultaneously 
Data

145
The raw CCN data were first filtered according to instrument recorded 146 parameters (e.g., temperature and flow). For example, if the relative difference 147 between the actual and preset sample flows was larger than 4%, the data are flagged comparisons with CCN activity at the Xinzhou site. Aerosol mass concentrations were 158 processed using the ACSM standard data analysis software (version 1.5.3.0). Detailed
159
procedures for the data analysis have been described by Ng et al. (2011) at even lower supersaturations but the MAF would never be larger than 1.0. In Figure   205 1, the right panels show the mass concentration fraction of particle chemical In Case 2 (blue line in Fig. 3 ), air parcels moved rapidly from the west to the site.
264
The site should then be influenced by the large-scale transport of air masses. For this which the data are taken and the same instruments by which they have been collected, the 293 discrepancy between Xianghe and Xinzhou should be caused largely by the spatial variations 294 of aerosols types. These variations are primarily attributed to variations in aerosol 295 particle size, i.e., the shape of the PSD as well as particle composition. As presented But for the particles with relative low organics (x org <40%), the effect caused by the f 44 353 was quite insignificant both for high and low supersaturations. In Fig 6, 
Summary and conclusions
396
In this study, we have investigated the impacts of particle physicochemical 397 properties on CCN activity based on field measurements obtained from 22 July to 26 , 1961-1971, doi:10.5194/acp-7-1961-2007, 2007 . 
